Abstract. Three patients with neonatal testicular torsion and infarction (two bilateral, one unilateral) are presented with a distinctive sonographic appearance. All five testes appeared inhomogeneously hypoechoic and each was surrounded by a brightly echogenic rim. Whereas surgical exploration was required in the past to establish the diagnosis of testicular infarction in the neonate, sonographic demonstration of the abnormality in the appearance of the testicular parenchyma permits nonoperative diagnosis. Because surgical salvage of the testis in the setting of neonatal extravaginal torsion is thought to be quite rare, the necessity of removing the testis is less clear when the diagnosis is established preoperatively.
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The sonographic appearance of the infarcted testis in neonatal torsion has been described in several case reports, with the testis being of inhomogeneous echogenicity [1] [2] . We report three neonates with testicular infarction (two bilateral, one unilateral). All five infarcted testes were of diffusely inhomogeneous echogenicity. In addition, a brightly echogenic margin was noted surrounding the testis in each case, an appearance which has not been previously described.
Case reports
This 3200 g term newborn was noted to have bilateral blue-red scrotat swelling. Pregnancy and delivery were uncomplicated. The baby was otherwise well. The swelling and discoloration subsided over the next few days.
At six weeks of age, both testes were small and hard. Sonographically, the testes were inhomogeneously hypoechoic and each testis was surrounded by a brightly echogenic rim. Small bilateral hydroceles were also present ( Fig. 1) .
Scrotal exploration at eight weeks of age revealed bilateral torsion of the spermatic cords. Bilateral orchiectomies were done. On microscopic examination there was severe bilateral subacute and chronic hemorrhagic necrosis of the testes and epididymides.
Case No. 2
This full term newborn boy, product of a normal gestation, had bilateral, firm, symmetrical testicular enlargement. The child was otherwise wefI. Scrota[ scintigraphy was inconclusive. Scrotal sonography showed large, symmetrical, inhomogeneously hypoechoic testes, each surrounded by a distinct echogenic margin (Fig. 2) .
Bilateral scrotal exploration was done. On opening the stretched right tunica albuginea, brownish fluid emerged. Right radical or- 
Case No. 3
This full term boy was the product of a normal pregnancy and delivery. At two days of age his left scrotum was noted to show a bluered discoloration, and seemed to be tender. The left testis felt firm. At sonography the left testis was inhomogeneously hypoechoic with a thick hyperechoic rim. A small hydrocele was also present (Fig. 3) . The right testis appeared normal. Infarction of the left testis was suspected and at follow-up the left testis had atrophied. Orchiectomy was not done.
Discussion
Extravaginal torsion of the spermatic cord resulting in hemorrhagic infarction of the testis can occur either in utero or during the neonatal period [3] [4] [5] . At this age torsion occurs at the level of the spermatic cord (extravaginal) as opposed to the usual intravaginal torsion occurring in the adolescent. The scrotum is enlarged and edematous and the overlying scrotal skin is often discolored. In most cases torsion is unilateral, although bilateral torsion has been reported [6] [7] . Frequently the infant is otherwise asymptomatic.
The cause of extravaginal torsion is u n k n o w n although it may be related to the stress of labor and delivery [4] or to predisposing developmental abnormality [8] . Torsion results in hemorrhagic infarction with necrosis of the testis, with subsequent fibrosis and occasionally calcification.
Torsion occurring in utero m a y be the cause of congenital anorchia [9] .
In dogs the testis becomes h o m o g e n e o u s l y hypoechoic acutely following devascularization [10] . The appearance is similar in adolescents and adults with acute torsion [11] [12] . However, this appearance is unusual in neonates. Extravaginal torsion usually occurs in utero [1] . As a result, most neonates present with subacute or chronic torsion and hemorrhagic infarction of the testis resulting in a more inhomogeneous parenchymal pattern. The presence of an echogenic rim marginating the testis, as in our cases, suggests the diagnosis of infarction. This appearance may be due to edema or fibrosis of the tunica albuginea. Alternatively, it m a y be due to a relative increase in echogenicity of the coverings of the testis as the infarcted testis itself undergoes necrosis.
Whereas surgical exploration was required in the past to establish the diagnosis of testicular infarction in the neonate, sonographic demonstration of the abnormality in the appearance of the testicular parenchyma permits non-operative diagnosis. Surgical salvage of the testis in the setting of neonatal extravaginal torsion has been reported [3] ; however, it is thought to be quite rare [1] . As a result, removal of the affected testis may not be necessary when the diagnosis is established preoperatively.
